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(74)ft31A 


s 

fftiJ « (^1«) 










(54) [^93(D«»] 


aScfiLCRj* 







(57) CSiK] (tfiEW) 
(a«] U?tf-i?a«S*£: (L 1 gase Chain 
Reactlon:LCR) ICJ:-5iRKE^'iJro«m^r 

(LCR)&ffa*}*Ci5ViT. KLCR&ff^atrK^- 

fClSL C R (C*ViT«fi@ t LT«ffilx^55^^«a£« 
DD^-a:. KiW«K®?p;aTTKLCRlC*V^T«fiEL 

*/tli9'f y- h \^1i.%-'-:fu--f\z)\-i-:f^) 9^ XL 
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(2) 



!Rfffl¥4-2 2 9 2 0 0 

2 



KJJ:(LCR)?£:ff5*felC*ViT, gLCR^ff5i9lC Reaction ; L C R)lCJ:-5^KE^J®tttUtC*3tiT. A* 



y-S"I|gifeS— tr-> Sro^KT'P-y^S. afife*t^*ni, LCRfi. 2-fe-;/ h®«K::^D-::/S: 

Rjsro^iiiixosiswjcpi-ottSAiiSkgw^ffi-r**. -:/&5'ry-h$-a5fc«)©Sffc!^»s«±6S-r<& 

[il««3] KS-MWSl&ICffifflUrc^ffitfi^J© [0 0 0 3] £^TlC-®l¥«IlCffi«-r*i;'5lC, LCR 

gE|B|«P¥fT^ffllS*S«^ SEiWffl««lc3t**£:-r«)E^?£ ^JS^JC^-f y-h-r«.?i:*ffltta!i:UT»IBU^5i: 

^WT**«'»?£S«?Wt*Sc$-ItKg««|-?^>S-r-5 V^5;ii:lcioT*30. ^•cD;itl'J;oT«:*:b«i(8l 

l^¥fTtI«lS«©*««JiS^-r*l8S3e.lC#*. Em*5>^*'SD^e)n2.©T*«). lcr«. ep- 

S^^i^'»^C:feV>TLCR^£^f 5, 2 tClB«®:;& A- 3 2 0 3 0 SIlBB^^nririS. LCRtt, <^tli^ 

ffi. fc/n->'©E3«Jlrgir^><B»?£=tt^!0t, KlgattB 

[i*««6] sf£:$ig©?F«*t2 o~5 om IT* ^m^^izo^mc^. Li)^Lf3.itit<h. mmiz\i. mmiz 

0, K-:5©-fey h©LCR::^D-:/l'ov>T©il:?'n ttfiFL;a:^i7'fy-v'3>«>l?l»icec-5;:t*tft<&. 

:35S. «3dt4i;. -t©««, iW«©^«ETTtA'-yi'e^7';7 

«Stt?¥7'fy— >3>iS*>e./j;0. R^fy— >3 ;^it©»3S^jR«:ai;T. LCR:^n-:/o-fe.y ha- 

>IgAt. ^f*«©¥?fl*«il7'fy-v3>4^i»SSg «:Cg«DNAJ;0'b^rit»Cja«ftT#ffibTViS. Z 

swfc4^$*:»vj«i5!ffi#5'f y-va ne©ii*j*ffii«w:/D-:^B«i:v»©WTSaic/w 

[i»«318] RfifJXS^fea-ICfft'^ R^'fy— > ©^>-7-!&<g««tfi3tSl[lCDNA'J:9— tflCJcoTtt^ 

3>ISS:^-ltff5, M*«7}CE«©*)*. SrKgMKlCttt^^JSn&^'f y-vaXcit-tntfSI 

[0 0 0 1] 50 ^u, ;inA5»scftfiFbfc^-i'y— >3>©afaR>£; 



[0 0 0 2] 
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(3 

3 

^iSZL, LCRlC:fel^TfibO©rA--yi7if7'5>Kj-> 
[0 0 0 5] ±te(O<fc^?5:LCRii<i(C*lj-5ft0«)A- 

• vXBackman), :}^> H(Bond). * U-y (CarriDo):fe.fc 
t^5 7 7 — (Laff ler)COE P-A-0439182# 
m). 10 
[0 0 0 6] 0-(MM)i^\t. rjpijpt^-- . ^x-f > 
• UTi'v'a XPolymeraze Chain React ion) (X—Uy 
t (Erl ich) em. H • 7.:/'J >y • A-A- • ^ 

3|?7l-'J- • 1 9 8 9), 2 3 3~2 3 6HJ0 

,^ilCi3t>T. >:/-ett. PCR-p^Sii-fcDNAEJlJ® 
1ttb\z, LAR(ru:tf-triieK*£:j. LCR®9J=S)& 

S«J0aiSSOW5>&tLTPCR«rffiffl1-SJ:ti£Slg ^9 

[0 0 0 7] •>-ett*fc. Genomics, 4 : 5 6 0~5 
6 9 (1 9 8 9)JC*3lr»Ta><f 01iffiji£StftfitL/TV» 
■?-ett, LAR(LCR)*<tt;PCRC0M;?fc':3 
^^T*iWLTt»*. —0(DWStthX. -^-Stt, l-t 

W-fe>y h Sffll'»;a:V»)-;*:(Hnear) L C RS>£:&E«L 
TVi<5. "i^-f,!!, gffl©-J*:L CR© 

»ic%±L c R *iia*^t)ii--5 ;i 1 1 i 0 # e.n-5|ij/S 

[0 0 0 8] 

CRffi£a:^-r-5wi:*5'rt-5Ci&«l.L.75:. 
fe#Sji£:iC*iViT. LCR(C*5lt-2>ttl!tS£#-5-1'y-;' 

©^aTro)^**»SISWic[Hi«3n-5. cctrr^r* 

aj©S!H?Sf£;S:fft);^HLCRfCit'<<Tgi«&S!liST-5 4i> 
5 J: 5 icfilffllfe L < tt{iS$-a-/t(welghted)ttS!&#7 

'fy— >3>-r*5. 

[0 0 0 9] ■i^\znL<m^ti>b. mwy^Y-p 

«©ffi?iJ*fc(±BW«i(CW]C£;f.5iHJ»J(*:i:;!l«. SM 
» t P - t tt B M« i; / W :/ U y -f X b ^# -5 



!!$M¥4-2 2 9 2 0 0 

H^aBI?lC:fel»Tr 2 -DCBW^J *Ac:(irBM«l*.i;0;B 

<D;f).tt^-r. BM«B*<««]-*«lT*oTt>7-1'y— > 
3 >R*5(CJ;0-*«BW«»'>!ft< tt)-»lCAi':/ 

u ^'-f X u # 4 7 y — > 3 s iis-^ ^j^t 

*<±;i;BWfflffl«;S:-5St5^5lci^i;S«Tffll^*). 

[0 0 10] *»M®»*Lt»issi:*5»r^T, aw«® 

-ry— >3>®fci!6(D¥a*<^<g«3nT;fce-f. * 
;tKffliR«ic*t»Tij7'f y— >3 xi^-ry— >3 > 
ro•y•'ri';^»ro0mM^5:-^M»Ta&«.. -E-©J:57ia 

±iagffl®Ri£;iifflSi o~5 Q-^-(^)Vi)^^rs.i>ifi. 

[0 0 11] *gg««»c45HT, -*©«B®e?iji:*t-r 
s.^-fy— >3>«*ira»?Wi;:jS^5i:*>, 
® 7 -f y— > 3 > KRl&*U<iS S J <»: V> 5 « 

^, -tntt. ®-®xsfci3v»T-:^®BW«*»f>®:5 

t*«*UTV>«. ilOCttt. itUT. 2tJ©-tn 

•?n®«icji5?Wic«<it3SI(::/D-:/)©jt3p«^A.s 
;::a:lrJ;Off5ii:75tTS-5. ;i©Jt*ti, 1 : 1(# 

coWWSJSol^fSfi, l-fe-;/H®m-«K7'o-:/Sg 

i-y-h^-a-T, teii-<oBWE?ijicA'f:/u3i''fXL 
^l^)«•i'Sse.tw±^$■^^•5c:^:Tab■5. x^is^Lnai 

[0 0 12] *»wom-®«;a®ffi®»*bv»ffi« 
fi. DNAU:y— fe:*<¥«5i5«S7-fy-v3>izjt'<T 

-•yi'(Dicked)«fl:«:5'fy-^-rS(-r;5cto*, »S 
7 -f y- 3 » H i: WlC«Jfe-r 5 1 5 * 

^^^^#7'fy— >3>ttSA>ic«)*A«jT*o. LA^>b. 

«ScofiT»C J; SK8!l*©«il>liV*»*J!ll7'f y— > 3 
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-:/^fct^^ne^Ti-r^<7);ow^LVio cms. 50 

[0 0 13] ^-ry"hb:^y^n-:/0iSin^li:/n- 

>t<DmM^^<DS^mmLXLCRmm^mm\zik^ 
[0 0 14] ±m^^m<Dm-(^mj^\zm^2^0fi- 

±y htc^v^TS 0 M 1 ^gg^ito 1 0^ '^>^01TCO>^ 

[0 0 15] ^^mom^omj^u. ML^<DmmiLnr 

as (ff S b < liD N A) a^^&ffl V>T L C R CO«fl! 

^^-ar^eii^&wfstr^o m^\tmm\z^^r^<^ 

f^An<D^»f)^ib±^tn^tSLO\Z^^^X. ^0^0^^ 
gLmt^<DWiOLCR\Z^MfSi9^m^^XU^^X$>^ 

^^i)^^i^x3b^. tSoT, sippcR. ^rz\m:^(om\z 
MLx-^0m^m^mzmm^'^^^^ scss^-tifc 
M^\tmw<DmwR^tvxmmLn^. pcr^sw 
osjwS^E; tbxm ^^ftmz LCR^fT'5::i:ic<fc^« 

mts^T^^t\zxr). pcR^^#?£Tffofc«^ictfc'< 

[0 0 16] j^mm(omx(omj^(D-''D<Dmmzi^^^ 



(4) it$M¥4~2 2 9 2 0 0 

^> ^-f y-v 3 >0KiJ' (^<7)^C0 L C R TSC ^) tCffl 

iiXzfmm^^&'^\zmbrty^^u:ti^\'E. 
L 5 cD:35;iiWS L < ^ <h t t>icg«^T^ c <h 
Tti. ii'»coPCRlci5V^Ta«ffli^^^ffico^i:^t-^ 

z<D:smt. itmn^p CR] tm-in^. 

10 [0 0 17] e:co#U;<7-i?l:S'::^<fflWXSt). ± 
IdU :y-tr(iS':^<$!lffliXg<h±< N«lc»^W75:t>co 

[0 0 18] ±.^2'D<nmmRf6^('S.^^^XSy^if- 

\z-i5omznm-^um^±^r^^o\zE^>^^^w. 
t^^m^^^t^^o\zu^^'^^. -D^.^^, iin^. 

[0 0 19] ±l2*JWSJSffi«^£ff':?m SipLCR 

■r ^ c i: ic cfc 0 ^ftJt U ;t ^ 3 >^^«l) O^fS 

iSBS >^ n - :/ ^ fif 5! tctt# b fctfc:^ ^ < y- h ^ -a: 
T, -^co«co-i^--ri7;i.rs-7^D-:/«:^-ry-h$-& 

iffiXSc^ y- V 3 L c R (c J: ^SIM»« 

W^-Yy-vaXwWSn^o 
[0 0 2 0] ±ffi(^^y-'> 

s>\zmr5<)-'^-fv^m^n^it^(r>~:k'fv^^ 

/LCR + 'yMC^b. a^^^y htiDNAU:^/— if, 

50 — tf, ±E:/^>rv--fiH3^j. :fccfcr;:}^u;<^—eic±2» 
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(5) 

7 

[0 0 2 1] i^mm. ^«*a^^y-v3>ic<k^ 

» ^ ^Jfllf -5 ^ (t ct 0 L C R V ^ 

[0 0 2 2] ii^^^m\^^u»^^-^o^m\my 

H -> if »(C L C R (Ci5 t^iT^ i; S T * 5 5 o 

LCR<DBao[)S(Iffiiafi!ffi?¥S>£;ic<i:0. @«®0^ffiT 
[0 0 2 3] *S!Moftj;S«. r^t-KDm&o 

Sa^&TM' tff^ClttC'r^. f3«tC, TS'liT Steffi 
[0 0 2 4] 01{C*5V^T, *«MtC<t^^ffllJi1i^T 

s HA-r y u xufcyn-:/p 1 i3ckr;p 2 otts 
COP 1 • P2ttp i^ck;c^P2(^^-r>y-v3>(^fc 

^^-{^Mt. (a)-*«TS$ffl«U, (b)Pli3ct^ 
P 2^&TSlCA-f yjiS^^Xb. (c)P l*5<fcOrP 2^ 

-hbTTS-P 1 • P 2z:*faS:4^$-ti:. -Ol^^T 
(d)^|f>n:^TS-P 1 • P2-*«S^i4$'ti'TE^J 

T s ^^t^mioymm^=f'^^xsy'iV- v b^sw 



i|$ffl¥4-2 2 9 2 0 0 

^;ni:fcViTit$SKS<op 1 'Pitman. ccDitxa 
^t;p 2'e^jfi?¥ffibTv^;^ct.i0r, pi*5^t;p2 

75t¥«*ffl b t^^) 7 ^ y " V 3 > 

0 <7)/\' ^ ^ -i; > K SKT ^ t \m^±Js.^\ 

[0 0 2 5] mmoWL(D-M^Vm^'^^^)V(^'^. L 
CRXil(E2)IZ:feViT, -A^V^moV I •P24 

jffift^ieii^it'Sfcs^Jlci^^D-yp r*3J;i;p 2'^* 

jQ-r-S). P 1 • P2 4figiftf0^¥ffiT-C?CD«f5IiR»MLC 

ic-a^<<^LCRiJ''i'^^;^»^^£^S"c*s- c(Z)ct'5 

tc*%WH, 3faT;5:V^¥»*«S7^y-S/3>*^«» 

[0 0 2 6] 03rti, mwzmLitv^^-'yByt 

aglCfflMMJ^E^^JC^^W'T^T'^^v-e^JP r SfflJt 
3 ' i^p^mt^ <by^if-i^B >«5i> (^-CQSfeO L C R ;i 

5? ^7 u^t^ HH'J >K^£SpAT»Strtt^¥bfctt:#rE 
^JC^ftSSiirTTS'cDf^iiant^-^^^fr^P r ■ 

$ 1t S isC) i: b T b ?^ (^-:/^ ^ V- 
[0 0 2 7] U:y---t?75>^;tt^3}?U>^^— i?»3Rc^V^T 

W b fcSffl coias ^frt) vo > h D tzit^T V 

»^ A g w la ^ ^« b V 9f a CO e wia ^^-r 
[0 0 2 8] mw^mmo-^ioo-^^^jv 

mmf)^oiS'''^\zm-:3<mmrs>^m'^\t. ^<Dxm\t 
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(6) 



4-229200 



10 



fSll|RS:ffi(C*3V>Tl O-'l 0 OnM, $e{CjffSL<ti 
3 0-1 0 0 nMCDgJl^iiaiCTlfgTffil^^o U 

LCRO«'8'^[sli;TabO. EP-A-3 2 0 3 0 8IC 

ztox^^^mt. -mz^-7T-^7.ib(r>=^v^=L 

. ^n-->^?^ (Molecular Cloning) (1 9 8 in- 
3^:^-(KhoraDa)( 1 9 7 4 ) J. Biol. Chem. 2 4 9:5 2 * 



10 



♦ 13-5 2 2 1 (cM^^nrvi^o z.cD^'^yt. —-do 
':ry^-r^(D^:^M^^^j^r^m^nm4. 6 8 3,2 0 

2miXZfm^4, 6 8 3.1 9 5^(C5B^$nTl^^t> 
[0 0 3 0] 

^mx(y^^-'y3>\zi^mmmm) 



.TTAAGCTCGA GCCATGGG-CC CCTAGGAGA? CTCAGCTGGA CGT...-5' 



c0E^mio:fumm\zm^'r^rzsbm^Mmz/\ 

A 5 ' -AATTCGAGCT CGGTACCC 

B 5'-GGGGATCCTC TAGAGTCGACC TCCA 



ID Mo 1 
ID No 2 



10 0 3 1] ^y'i'7-A:^^zfBmzf\z^nibomn 20 
x^9)]/3 %0B^m^^x9»m\z^^fi'Dit. n-u 

-(Berger):fecti;^^;PaiBUDel)(l 9 8 1)<DU'1 H • 

aide to Molecular Cloning Techniques) 4 3 8M£iT 

^ U-itf^ H=*^:^— fef:fe<fct;AT PTiaaLT 5 ' 

>»^kL;t. h T>-(Tu):fe±tX3-x>(Cohen) ( 1 
9 8 0)cDGenel 0:177-18 3 (CgE«CD-«ftt3 

C o T P [a;i/x>'fc:>(Cordecypin)]T^!iaUT7'^'< 

T-A* o 3 • im^im^wm\.it. 
{0 0Z2] miQ^')^-'^(r>mmt. ep-a-o3 

7 3 9 6 2Jc8a«<0:;&S[Cfie-:)TfT^fCo TlxLCR 
WSiWLli.'tlfh^. 50 mM EPPS, pH7.8, 1 
OOmMKCK 10.0mMMgCl2, l.OmM 
v5';d-M/'i' l.OmM NH4CI. lOMg 
/v^\^'yMn7)]/^^»^^TS\0 0iiU NAD, 
2 0 M g/m 1 fi*DNA(':;->»iKDNA;^i:)^Wc 
^fi(0:/^-fT-A:feJ;r;B(^8 5nM)$^%-r^K 4^ 
<6f^W»Lfco f»*SU^f-'t?0#fiT, 1 0 0 Office 

(a)9 ot:Tii>rajniiRLTDNA^^tt$-t^^>. 
(b) 5 0 m ^m-i y^zL^- v hxmm^u-:/^ 

[0 0 3 3] 5 o-tJ--r^;^m. ^lS^f?±5-ti:, 10f> 
UiiSjtSipflcLCR^D-:/-lr-/ Koffico2'D(D:/D 5^? 



->^(A*:fecktfB' :&8 0nM)*ckr;»f;t;^U:y— tr 
^iDX, 1f>f i^Jl/^&$^lC2 0-5 01^--f ^;l/ffofcc 

1 0 0 OCDSWia^ffil'^TfiSipLCRS^I^fTot. tt 

[0 0 3 4] gMaE3?»J$^Wb;^Vi3>hD-;i.K» 

7&^^tii$aMfti!i*#(D>^i^^-jw^e»n, i o o oe 
^tv>);o^e»«#«ic<6i/::»*^<o>'i^t;w^^^e>nfc. 

tetO^-g-JCjii^TLCRCjai^RftW 
1S<@) ViT'>;^ < i: 4 - 6 1?-^ 57;i.^< aia 

Hiffl^fT*'j;^Vi«^fcliaiiS*W^BilT^Si:#(ci 0 

0 o<a<oa««i^A*y^i?^^'>>H75^6*a»cMsij"rs 

[0 0 3 5] |t^Mil^2(a^(Cj;^tlW«ffi) 

^Jfi0!l2"(?'b*iSWl tl^i;BWji*<i:r;:/ 
n-:/E^^&fflv>s, 1 0 0 OflosW«&-&*i-<btt 
*-co:tUrf^i5^U:i-^H:/D-:/A<7)^*SDA 
^. ±l2'7r:7x-<Xf.OXltt(cE«<^:&^tCt£^T, 
?»$^DNA;J^'J>^^— tf, :fecfcr;dNTPs 

<£jaA^(a^icMT5±8a:st«'b#Bfi). 5 0[iiwyw 



-884- 



(7) 



!t*M¥4-2 2 9 2 0 0 



11 



12 



[0 0 3 6] ^^vmw^mt^^^ s 

iinA, LCR^ff-:?^- 1 0 0 o<BSfctiofB<;oa&9^ 
CO 0 3 7] ^mmz mmmm^m 

0 0 O<H0aWffl^^Wr'5tt«sKc*-(7);*-Uzf^i:7U i^? 
*Jfi«»|2<hfi«oTv yn->^A'^5^r;B*(7) 

^^J[iA> :/n-:/BliJa^;^K T^n-r/BCD^fiT* 

S'-AGCTTGTAAG CACGGATCAA TATGT-TGCAC GCACAAACAT ATATTATCAT G-3' 



5?rfc;^lft$^U:y-±f*5ct;c;:/a-7'B^£iiDA, j»fni» 
ftWiii|iSr2 0-5 Oit-r^j^ff^. n>hp-;Hd:g3 

[0 0 3 8] ^MMA ( I Mx»SflTO«it±l^^f ^fMW 

TiSg2^J&^r^:::*iaDNA(t: h/^tf D-Tr>-f 

1^3] 



179.1 
179.2 
179.3 
179.4 



Fl-AAGTTGTAAG CACCGATGAA TATGT-3' 
V-ACATATTCAT CCGTGCTTAC AACT^Fl ' 
5'-TGCACGCACA AACATATATA TTACA-Bio 
Bio-ATGATAATAT ATGTTTGTGC GTGCA-3' 



ID No 3 
10 »o 4 
XD Ko 5 
ID No 6 



[0 0 3 9] ':fa-:/ 1 7 9 . i 5 * ^m\t. TE i m 

X MEl A7y±^lZ&m'r^:^isby)VtU±^>'V 
A:/x>ftLfc(haptenated). TIHit : 
litS] 

5 ' -XAAGTTGTAAGCACGGArGAATATGT-3 ' 

ti7^7^7'w'7r-r7-"I H"(^P>T'^yi7))(0. 
9A26o¥fi:/ML)(^»»(i 5uL)^. ffS»r> 

T3t^»>K:^^u•:7AS«^s(pH9. 2 ; 4 s smd* 
c, ; 4mg)Ti s^mmmbft. mm<D¥ 

I TC$NAP-5:^7A(77;i/Vv7)±Tl»#, 

vaDt InstruDients)]±T$ai 0 0 uL(Ciil8Lfco 

[0 0 4 0] C(^«jft^£*:jI/A7^H(2 0 0/iL)T* 
IRL. a<BJ^^$ 1. SmmCOl 2%7^'J;U75 H/ 

8MS*y;v±, 4 0W<z)««:^-e«^*»(c:«iHtTi> 
Bbit. s^m»\zm%»ihiw±^^. y;i/±<^4is 

4^@mm%«sm\zit^r»mmf>mf}^'o:^. fitc- 

^x'^A(3mi)T-«ttffiu. m^nrzyf^^mam^ 

y€:hU;^-EDTAS»«E(l OmMhU;^. 1 mM 
EDTA)'flCl 0 1 2j^l-/uL\Z^$iLrc. 
[0 0 4 1] S'TB.J^y'^yr^y-l V*<Di^t> 



D-yi79.2(ID No4)C!)3**«$±Ei:l^« 

}i^^^ifl^fmL. 1 0'^5H^/ML(C*f?Lfc. 
[0 0 4 2] :/n-y 1 7 9. 303'^^TEcD<k5 

lit 6] 

5 ' -TGCACGCACAAACATATATTATCAX-a ' 

li3'-7^/CPG(CPG=Wffll^^?LS!^J^X ; 
> • 'JiJ— 5^))(0. 3 7 8 A2.o*tt/xiL)cO»«(3 
5mL)S:, 1 0 0mMU>Ka«af/DMF(pH7. 
5)(2 1 5/2 5 0 ML)tf<^tr:t5^>-(75y*7^D 
-f;i/) 2 -NHSSttXXT-;K^n>xi;i7 ; 1 0 m 
g)T^SICTl 5«fH«!l31Ufc. yjV^Wt-iXDm 

^tmc^m^^umfi^mzii^migiuY^s^iti!^ 
><D^^tmm\zVTSim^f7^rt. cicdt^ 

0"^^:^ 'J ^ ^ l^:t9^ F^:f— fef:feci:t;AT PTfflS 
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